,,^,™TE«»«™NAI.*m.CA™NP0BUSHED»NDER«m,ATEf™coOPEKATlONTRE*TV,PCT, 



(19) World InteUectual Property 
Organization 
International Bureau 

(43) International Publication Date 
14 October 2004 (14.10.2004) 




(51) International Patent Classification^ 
(21) International Application Number: 



PCT 

A47C 17«2 



igiginniiniiiiiimiiiiiiv> 

(10) International Publication Number 

WO 2004/086913 Al 



PCT/IB2004/000568 
(22) IntemationalFilingDate:24February 2004(24.02.2004) 
(25) Filing Language: English 



(26) Publication Language: 

(30) Priority Data: 
BA03A000019 



English 



4 April 2003 (04.04.2003) IT 



(71) Applicant (for all designated States except US): GRUPPO 
INDUSTRIALE STYLING [IT/rr] ; Via C>rlo Levi N. 24, 
1-70022 Altamura (TT). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only)'. PATELLA, Pino 
[rr/rr]; Via Carlo Levi n. 22, L70022 Altamura (IT). 

! (74) Agent: LAFORGIA, Domenico; Via Gairuba N. 3, 
i 1-70122 Ban (LT). 



(81) Designated States (unless othenvise indicated, for every 
kind of national protection available)'. AE, AG, AL, 
AT AU AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO CR CU CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
Gb' GD, GE, GH, GM, HR, HU, id, IL, IN, IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA MD, 
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG, 
PH PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, S Y, TJ, TM, 
TnI TR, TT, TZ. UA, UG, US, UZ, VC, VN, YU. ZA, ZM, 

zw. 

(84) Designated States (unless othenvise indicated Jor every 
kind of regional protection available)'. ARIPO (BW, GH, 
GM KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Euro- 
pean (AT, BE. BG, CH, CY, CZ, DE, DK, EE, ^, H, FR, 

Sb, gr, HU, IE. rr. lu. mc, nl. ft, ro. se si. sk. 

TR), OAPI (BE, B J, CF. CG, a, CM. GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

— with amended claims 

For two-letter codes and other abbre^nations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette, 



! (54) Title: SOFA BED AND ITS OPEN-CLOSE MECHANISM 




< 
00 



§ (57) Abstract: OWan bed co^pHsing an almost ^lelepiped ^^^^^^ 

<S Lvable accorfing to roto-txanslative motions fiom a ^ ^ op^^^^^^ ^^^^ 

^ the adjacent frame (3). In this way. undesired closuie of the divan bed cannot occun 



wo 2004/086913 



PCT/IB2004/000568 



Title: Sofsn bed stud its opem^-elcse MecitaiiLisiM 
Applicant: Grmppo Indiiflstiriisile Stylmg 

5 Technical field 

The present invention relates to a sofa bed and its open-close 
mechanism. As known, a sofa bed comprises an almost 
parallelepiped frame structure, which forms an intmial 
containment area for bedding storage, and a number of movable 

10 frames, bound together. These frames move according to roto- 
translating motions from the close to open position. In the close 
position, the frames fold up to keep the mattress folded in a 
number of pieces and stored in the area created by the fixed 
structure; in the open position, the movable frames are 

15 consecutively aligned, outside of said volume and define a rest 
surface. These movements are made possible thanks to one or 
more mechanisms interposed between the fixed structure and the 
movable frames. 

Up to now, various types of similar mechanisms with at least 
20 tiiree movable firames have been developed and many state-of- 
liie-art mechanisms easily converts the sofa into a bed without 
having to remove any of the cushions. The present applicant has 
afready described and claimed a similar product in the Italian 
patent application BAOl A000005. 
25 Despite the technical progress made, the known applications 
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show Still several disadvantages. The largest limitation of the 
known mechanisms is the risk of accidental closing* In fact, 
when in bed position, should the user be seated close to the 
hinged joint between the frame (2) and the adiacent frame (3), 
5 both in Fig, 1, an accidental closing of the bed may occur. 

Disclosure of the invention 

The invention solves the technical problem identified above, 
because it is a sofa bed comprising an almost parallelepiped 

10 frame structure; a number of movable frames, bound together, 
that move according to roto-translating motions from the close to 
open position, wherein in the close position said frames are 
sequentially folded up, while in the open position, are 
consecutively aligned; and a mechanism that moves said frames, 

15 characterized in that the mechanism comprises at least one lever, 
hinged to tiie joint between the frame (2), said headrest, and the 
adiacent frame (3), preventing the lowering of the above 
mentioned joint. In this way, the problem of accidental closing of 
Ihe bed has been solved. 

20 According to a subsequent aim, the invention is capable of 
moving the seat cushion by means of only two additional 
elements. 

Furthermore said mechanism has one degree of freedom only 
and open and closes in one movement without removing seat and 
25 back cushions (21) and (19). 
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These and other advantages will be pomted out in the detailed 
description of the inv^tion that will refer to llie figures of tables 
1/2 and 2/2 in which an examplifying and not restrictive 
embodiment of the invention has been carried out. 

5 

Way of carrying out the invention 

With reference to the above mentioned tables: 

• Fig. 1 shows the sofa-bed structure in the **bed'* position; 

• Fig. 2 shows an axonometric view of the same sofa bed; 

10 • Figs 3, 4 and 5 show three consecutive steps of the sofa bed 
open operation; 

• Finally, Fig. 6 shows a detail of the firame in the **bed'* 
position. 

With reference to the previous figures, the mafore-entioned goals 
15 were met thanks to a sofa bed comprising a driving mechanism, 
positioned between each/a frame and the following one. Said 
mechanism has synchronization tools to move the movable 
frames from the close to open position, and viceversa, in one 
movement only. 

20 The sofri bed (Fig. 2) is identified with the number/reference 
(11), while the fixed structure with (7). The fi-ame structure has 
an almost parallelepiped shaped, which forms an internal 
containment area and is composed of several fimnes. Among 
such frtimes, at least one acts as a support for the back cushions. 

25 Hie fixed structure (7) defines an internal containment area (14), 
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inside which the movable firames, bound one with the other, fold 
up to convert the sofa bed in the sitting position. Then, said 
movable frames can switch from close to open position (see the 
sequence in Figs. 3, 4 and 5), provided that they are aligned, 

5 forming a rest surface, numbered with (15). 

The present mechanism, nimibered with (10), comprises 
synchronization tools, interposed between the movable frames, 
to move the frames from the close to open position (see again the 
sequence in Figs. 3, 4 and 5), and viceversa, in one movement. It 

10 comprises a quadrilateral (16), a quadrilateral (12) and a 
quadrilateral (17). The lifting and opening system of said 
mechanism is provided by the quadrilaterals (16) and (12), and 
. by springs (not shown in the figures) to facilitate the operation. 
In particular, a first retain elastic mean is interposed between the 

15 lever (6) and the lever (1), while between the lever (1) and the 
fixed structure (7) is interposed a second retain elastic mean. 
Said elastic means can also be positioned on those elements 
fastened to elements (6), (2) and (7). The quadrilateral (12) 
provides the headrest (2) in the bed configuration, while, in the 

20 sitting configuration, said headrest is vertical. The quadrilateral 
(16) moves synchronically the rest of the mechanism by means 
of levers (8) and (9) hinged to the fixed structure (7). As an 
alternative to it, the lifling of said mechanism can also be 
obtained by means of two simple quadrilaterals (not shown in the 

25 figures), one end of each one is hinged to the fixed structure (7), 
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and the other end is hinged to tiie frame (2). The two 
quadrilaterals are joined together by means of a lever, which 
makes i^chronous tiieir motion. Said quadrilaterals determine 
the vertical translation of the frame (2), from bottom up during 
5 the opening, from top down during the closing. 

Finally, the quadrilateral (17), shown in Fig. 6, comprising the 
levers (4), (5), part of lever (25) and part of lever (23), moves the 
sliding system of the seat cushions (21). 

Beside the conversion from sofe. to bed, and viceversa, the 

10 mechanism has been also designed to perform a particular 
trajectory. Following this trajectory the mechanism reaches a 
height above the ground that makes itself manageable, as one 
can see in Fig. 4. Hie strong point of this new m^hanism is 
(Fig. 1) the feet that tlie lever (1) is hinged in the joint (2*) 

15 between the headrest frame (2) and the central frame (3). From a 
frinctional point of view, it solves the problem of accidental 
clQsing of the bed. In fact, in known mechanisms, the lever (1) is 
hinged on the headrest frame (2); consequently, accidental 
closing may occur "vdien te user is seated close to the hinged joint 

20 (2') between the headrest frame (2) and the adiacent frame (3). 
Another strong point of this mechanism is the movement of the 
seat cushions (21) by means of only two additional elements. 
The addition of elements (4) and (5) creates an easy system 
based on an articulated quadrilateral (17). An additional feature 

25 of the mechanism is that the lever (6) can have five holes (as in 
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theen*odimentofFig. 1), or four holes an be bolted directly to 
the feed structure (7). In the case of a 5-hole lever, the lever (6) 
being hinged to the levers (8) and (9) performs aroto^anslation. 
to fte four holes configuration, the lever (6), instead of roto- 
«nslating. can rotate around a point fixed with respct to the 
fixed structure (7). TOs means the elimation of the levers (8) and 



(9)- 
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Claims 

1) Sofa bed comprising an almost parallelepiped frame 
structure; a number of movable frames, bound together, that 
move according to roto-translating motions from the close to 

5 open position, wherein in the closing position said frames are 
sequentially folded up, while in the open position, are 
consecutively aligned; and a mechanism that moves said 
frames, characterized in that it comprises at least one lever, 
hinged to the joint between the frame (2), said headrest, and 

10 the adiacent frame (3)^ 

2) Mechanism for sofa bed and similar products, comprising a 
number of articulated quadrilaterals and synchronization 
tools and characterised by the fact that at least one lever has 
an end hinged to the joint (2') between the frame (2), said 

15 headrest, and the adiacent frame (3); while the other lever 
end is directly hinged to the fixed structure or to any element 
fastened to said fixed structure. 

3) Mechanism according to claim 2 characterized by the fact 
that said mechanism comprises quadrilateral (16), 

20 quadrilateral (12) and quadrilateral (17). 

4) Mechanism according to claims 2 or 3, characterized by the 
fact that a first retain elastic mean is interposed between the 
lever (6) and the lever (1), while between the lever (1) and 
the fixed structure (7) is interposed a second retain elastic 

25 mean. 
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5) Mechanism according to claim 4, characterized by the fact 
that said elastic means can also be positioned on the elements 
bound to elements (6), (2) and (7). 

6) Mechanism according to at least one of the claims from 3 to 
5, characterized by the fact tiiat said quadrilateral (12) 
determines the position of Ihe headrest (2) in the bed 
configuration, being the headrest m vertical position in tiie 
sofe configuration. 

7) Mechanism accordmg to claim 2, characterized by the fact 
that the lifting can be obtained by means of two simple 
quadrilaterals; said quadrilaterals have one end hinged at the 
fixed structure (7), tiie other end at the frame (2) and are 
joined each otiier by means of a lever, which makes 
synchronous their motion. 

8) Mechanism according to at least one 6f the claims from 3 to 
7, characterized by the fact that said quadrilateral (16) moves 
synchronically the rest of the mechanism. 

9) Mechanism according to claim 8, characterized by the fact 
that said quadrilateral (16) comprises a 5-hole lever (6), 
hinged to the levers (8) and (9), having roto-translative 
motion. 

10)Mechanism according to claim 8, characterized by the feet 
that said quadrilateral (16) comprises a 4-hole lever (6), 
directiy hinged to the fixed structure (7). witii rotatory 
5 motion around a pomt fixed witii respct to tiie fixed 
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Structure (7). 

1 1) Mechanism according to at least one of the claims from 3 to 

10, characterized by the fact that said mechanism performs a 
particolar path, \\^ch raises the mechanism to a height above 
the ground that makes the mechanism manageable. 

12) Mechanism according to at least one of the claims from 3 to 

11, characterized by the fact that said quadrilateral (17) 
moves the sliding system of the seat cushions (21). 

13) Mechanism according to the claim 12, characterized by the 
fact that said quadrilateral (17) moves the seat cushion (21) 
by means of only two additional elements (4) and (5). 

14) Mechanism according to claim 13, characterized by the fact 
that said lever (4) has at least three holes, one of them hinges 
a frame, upon which the seat cushions (21) are placed. 
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AMENDED CLAIMS . ... ^qqAV 

Ciaims 

1) Mechanism for sofa bed and similar products, comprismg a 
number of articulated quadrilaterals and synchronization 
tools, witJi at least one lever teaving an end hinged to the 
joint' (2') between the frame (2), the headrest, and the 
adiacent frame (3); and characterized by the fact that said 
mechanism comprises a quadrilateral (16), a quadrilateral 
(12) and a quadrilateral (17). 

2) Mechanism according to clahns 1, characterized by the feet 
that a first retain elastic mean is interposed between the lever 
(6) and the lever (1), while between the lever (1) and the 
fixed structure (7) is interposed a second retain elastic mean. 

3) Mechanism according to claim 2, characterized by the fact 
that said elastic means can also be positioned on the elements 
bound to elements (6), (2) and (7). 

4) Mechanism according to at least one of the claims from 1 to 
3, characterized by the feet that said quadrilateral (12) 
determines the position of the headrest (2) in the bed 
configuration, being llie headrest in vertical position in tiie 
sofa configuration. 

5) Mechanism according to claim 1, characterized by tiie fact 
that the lifting can be obtained by means of two simple 
quadrilaterals; said quadrilaterals have one end hinged at tiie 
fixed structure (7), the other end at liie frame (2) and are 
joined each other by means of a lever, which makes 
synchronous their motion. 
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6) Mechanism according to at least one of the claims from 1 to 
5, characterized by the fact that said quadrilateral (16) moves 
synchronically the rest of the mechanism. 

7) Mechanism according to claim (S, characterized by the fact 
that said quadrilateral (16) comprises a 5-hole lever (6), 
hinged to the levers (8) and (9), having roto-translative 
motion. 

8) Mechanism according to claim 6, characterized by the fact 
that said quadrilateral (16) comprises a 4-hole lever (6), 
directly hinged to the fixed structure (7), with rotatory 
motion around a point fixed with respct to the fixed structure 
(7). 

9) Mechanism according to at least one of the claims from 1 to 

8, characterized by the fact that said mechanism performs a 
particolar path, which raises the mechanism to a height above 
the ground that makes Ihe mechanism manageable. 

10) Mechanism according to at least one of the claims from 1 to 

9, characterized by the feet that said quadrilateral (17) 
moves the sliding system of the seat cushions (21). 

11) Mechanism according to the claim 10, characterized by the 
fact that said quadrilateral (17) moves the seat cushion (21) 
by means of only two additional elements (4) and (5). 

12) Mechanism according to claim 11, characterized by the fact 
that said lever (4) has at least three holes, one of them hinges 
a frame, upon which the seat cushions (21) are placed. 

13) Sofa bed comprising an almost parallelepiped frame 
structure; a number of movable frames, boimd together, that 
move according to roto-translating motions from the close to 

AMENDED SHEET (ARTICLE 19) 
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open position, wherein in the closing position said frames are 
sequentially folded up, while in the open position, are 
consecutively aligned, characterised m that it uses a 
mecliaiiiism according to at least oime of the previous 
claims. 
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